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ABSTRACT: 

PROBLEM TO BE SOLVED: To introduce external magnetic field into a 
magnetic reluctance effect element, and to obtain greater reproducing 
output and good frequency characteristic by arranging a yoke or a 
flux guide to introduce external magnetic field on a 

magnetoresistance effect element through a magnetic insulating layer 
or a soft magnetic layer. 

SOLUTION: A non-magnetic insulator 9 such as alumina, Si02, etc., 
is filled into a groove formed on a ferromagnetic substrate 8 such as 
NiZn ferrite, MnZn ferrite, etc. A magnetoresistance effect element 1 
is formed on the non- magnetic insulator 9, and a yoke 5 is formed to 
overlap with the magnetoresistance effect element 1 through an 
electrode 10, a magnetic insulating layer 14 {e.g. MnZn ferrite, NiZn 
ferrite), and a non-magnetic insulating layer 11 (e.g. alumina, 
Si02) . A longitudinal bias layer for magnetic reluctance effect 
element magnetic domain control (e.g. CoCrPt, CoCr) is used for a 
lower part of the electrode 10. The longitudinal bias layer is 
provided to partially overlap or contact with the magnetoresistance 
effect element. 
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MnZn7x7>( hXttM g 2 n 7x7>f b 

wmMWm^T^yrXUmm. XliCoFe 
B, CoZrMo, CoZrNb, CoZr, CoZr 
Ta, CoHf, CoTa, CoTaHf, CoNbH 
f . CoZrNb, CoHf Pd, CoTaZrNb^ 

& 2 M Rx.y>\yx®/U&ffl&mfrt>*£ 0 , 

ffii^m 1 MRxy;\yxjgcr*/P:7 r xfiBEtt 
#£L XISCoFeB, CoZrMo, CoZrNb, 
CoZr, CoZrTa, CoHf, CoTa, CoT 
aHf, CoNbHf, CoZrNb, CoHf Pd, 
CoTaZrNb^lXiiCoZrMoN icD£&£ffl 

mmi. 2Xit3mrmsmsssm^y^. 40 
imm7 } mmmmmicm 1 ®&mm/tm 

ttJB/fB2HCTttJB*6*41TVM -yf-HfcJflv* 
[0001] 
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[0002] 

X(iffi^ffifii3&m (MR) KfcW*L*tt53»IX 

ftfi8E^ji: (AMR) a&ftfcSr*Wt»fl?rt. AMR 
&£<9£9PUiM!fcL D. A. K*yy (Thorn 
P s o n ) ^<7>i6cSt "Memory, Storage, 
and Related Applications" 
IEEETrans. on Mag. MAG- 1 1 , 
P. 1039 (197 5) fcffijBSflT^*. AMRS& 

TAWlimmtLX, FeMn, NiMn, -*y^;t« 

[0003]$ ^fcfiiSfcli. wam&±>w8&3£ 

^•5, AMRs&msrfiiffl-rs'byim^^n&io 

[0004]*$§fHF2-61572-!f&$8fc:ti, BteJg 

h'j?&< t h 2 m^mmmco-u tzsammzmn 
zttm^ztix^z. . 

[0005] *£§fr¥4-3 583 1 0^»fctt. 1M 

comntf 2 rxom^itm^m^^itm tx 

*>V*Zn&^mfot&mrt:. MR-fe 
[0006] ttffl¥6-20 334 0-^«fctt. M 



(3) 

3 

[0007] *tm i 7-26 2 5 29^&f8fc:tt, 181 

CoZrNb, CoZrMo. FeSiAl, PeS 
i, N i FeXiidfttCCr, Mn, Pt. Ni, C 
u. Ag. Al, Ti, Fe. Co, Zn^gant^tf 

fi^fflv^fiamfi^ss^m^ar^s. 10 

[00083 Vffl^7 - 3 2 0 2 3 7^-4tf8(zJi, tiU3 

^o^Lm^iiia^2i^^Aimflasvfi 

tt&&^*£9&at7j£HC2, HC3 (0<HC2< 
HC3) tUi:^ #IB?WHC3<DlKttJi&fc:iitt 

[00 0 93 JSJf«a^£l£, p. 113-116. V 

oi. i9, no 2. 1 99 swmirmtm&m: 

S7£Jflv>fc7 7 *y?x#>f KW^y K^MkM^ 
[00103 

$^7Ki?li (ABSffi) tzmiULX^hZttz 30 

m^mm?* ABsm& t>imzit. 

[00 1 13 
[00 1 23 

9XiM YZ®m.LtzB-?mS±7yv?**H m 
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[0013] y^m/mmm/w^mm/ 
4mm/ e miub t v ^ m&mmmmmTt 

&tt^£T*/U7rXffitt#fk XfiCoFeB. Co 
ZrMo, CoZrNb, CoZr, CoZrTa, C 
oHf, CoTa, CoTaHf, CoNbHf , Co 
ZrNb, CoHfPd, CoTaZrNb, CoZr 

[00143 x\t. rm/^mm/m&mm/ 
m/ a &mm t \ ^ m&msmmmm^to ^ 

$k XfiCoFeB, CoZrMo, CoZrNb. C 
oZr, CoZrTa, CoHf , CoTa, CoTa 
Hf , CoNbHf. CoZrNb. CoHf Pd. C 
oTaZrNb, CoZrMoN 

[00153 -i\t>cnmmx'\±, Kmjmmm±£m£. 

£Wm:&mTbh&m££mR<r>*:Z2ii. Tim/ 

[00163 ^t, Tm/mmm/mmm 

£>*U». JJ&m*iCo£^#fc^£*:tf>fc 

tLxi>±z%mz&&zttfxz. *S£t lt*^ 

[00173 

mm^y^ttx\mi<oxo^m<oi>^ y?? 

[00 183 ii^^frcii ^atttira«8 («i 

tf. NiZn7x7-f MnZn7x7>( MgZ 

n7x7>f hm Mmim&zti. zmw&m& 
tm&9 (mmi. t/ps-k s io 2 , m<tT)i>$=. 
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^lfcJKU tgffilO (Witf. Au : ) &im&& 
imi4 Mitt* MnZn7x7^fh, NiZn7i 

fty'J^y, 74^VYy4 teftLX 
3-?5 (fljltf, NiFe, CoZr, Xf*C o F e 
B. CoZrMo, CoZrNb, CoZr, CoZr 
Ta, CoHf, CoTa. CoTaHf, CoNbH 
f , CoZrNb, CoHfPd, CoTaZrNb, 
CoZrMoNi^, FeAlSi. 
MnZn7x70, NiZn7x7^fb, MgZn7 

^K&S^aEE^ffl^^r^ <«*tf. CoC 

rPt, CoCr, CoPt, CoCrTa, FeM 
n, NiMn, N i^ffcft, NiCoSm I rM 
n, PtPdMn, ReMn^) £JflV*&. WWTX 

[00 19] 02O^>fr*C(i. T^-;Uh'2 1 ma 
fcf. NiFe, CoZr, XiiCoFeB, CoZrM 
o. CoZrNb, CoZr. CoZrTa, CoH 
f, CoTa, CoTaHf, CoNbHf , CoZr 
Nb, CoHf Pd, CoTaZrNb. CoZrMo 
Ni^ ( FeAlSi, g<bK*WB. MnZn7x 
y4h, NiZn7x7^h, MgZn7x7^f) 

±mmmm22 (mix. r*s*. sio 2 . 
&®2 4 mm. r/i^i-. sio 2 . mitres- 

*7A. gfl^'jny, ?4**z>*74 9%-iZ>m 

mm®m®25. 75v7x/f4V26 mm. 

NiFe. CoZr. XtiCoFeB. CoZrMo, 
CoZrNb. CoZr, CoZrTa. CoHf, C 
oTa, CoTaHf, CoNbHf, CoZrNb, 
CoHfPd, CoTaZrNb, CoZrMoNi^ 
FeAlSi, m.{m?mm. MnZn7x7 
A K NiZn7x7^h. MgZn7x7>f^) . 

=JHKttl&tt827 (flUfcf, Si0 2 , rn.it 

t/ps-^a, y^r^yb*^^ 

, ±^-/PK28 (0fi.fcf. NiFe, CoZ 
r. XteCoFeB, CoZrMo. CoZrNb, C 
oZr, CoZrTa, CoHf, CoTa, CoTa 
Hf, CoNbHf, CoZrNb, CoHfPd, C 
oTaZrNb, CoZrMoNi^, FeAlS 
i , ^ft&&#8, MnZn7x7^f, NiZn7x 

v4 k Mgzn7x7>fhf) zm&mmzvz. m 
fmsmm^conm^mm2 9Rxm^m^m 
=?<wmfemtshmt*4T3M3Q mm, c 
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oCrPt. CoCr, CoPt. CoCrTa, Fe 
Mn, NiMn. N i ffiYM. N i CoWflfflU, I rM 

n. PtPdMn. ReMnm) ipmjmmm^ 

yv9X1f4 V±Mlz&yy y?XjW 
(Ot&MUTXmSl mm. CoCrPt, Co 
Cr, CoPt. CoCrTa. FeMn, NiMn, 
NiKflSft, NiCo&ftfa. I rMn. PtPdM 
n, ReMnl) imVt>ilX^h. 

io [0020] zfrtyOB-immfyyvixiM km 

m^Z>Zt&VZZ>£olz%:i>. VXY. yyvfxtfj 

[oo2i]m3ixmrnm^y^(ommvh&. e 

CO 0 22] 's-yHli. Sft4 6±fcT»'-;H*K4 

i . ®$m&&4 oai^^ffi4 7 , ±Mi/-)um4 2 
±aatti»44*»4,4&MrX'yHfci»jeLT«. 

£<9t£. J^-^r«4 2fcT3WWM4 3fc£* 

mrscifc-c. m-hy»/9tzm8ftz®m&>&~c% 

[ 0 0 2 3 ] @4ii*^<oa^n3!fmS^^fflv^ 
0$:^iaS^5 2±C«mfiK3&m^^f 5 4Xl/m 

H^*ffa. afflt*5 8ms«KL. ^kx^^- 

5 0(iI£ii&fc5 8iD±£. 0. 2//mOT^$.X 

[0024] @5ai/S6*»^tcfflt^«^^ 

[0 02 5] 05^1*. Tififgl0 1±£E3£fiBttM 
10 2. S^IK1M103, #BttJB10 5. 7'J-m 

em 1 0 7 st/ftM 1 0 8 zmmm uzmixb 
m6<7)mn. Ttmioi±.tzB&m&mio2 t 
50 ffi&mmio3. miMR3Lyj\>xmi 04, 
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ttjgi 05. m2MRx.yj\y*mi 06. 

1 1 o 7&t^fi^ i o s * jc<km t tzmmvb h . 

[0 0 2 6] znt*. w^jmm\0 3tix\t. C 

o.Ni, Fe£<-Xlc^&^-7*2p£>&6#tt, 
Xli8IIBfi£fflH£. &^Ul-5 0nm£g# 

[00 273 mMRxy;\y;U1104fcLTii. C 
o, Fe, Ni. NiFeCo, FeCof, XtiC o 
FeB, CoZrMo, CoZrNb, CoZr, Co 
ZrTa, CoHf, CoTa, CoTaHf, CoN 
bHf, CoZrNb, CoHfPd. CoTaZrN 
b, CoZrMoNi ^X\iT^y r *Bttt*m£ 
ft^h.WmtO. 5-5nmeS*S*LV\ SfUM 
Rxyy\y;Ug£Jflvv5:^^ Jfl^£*&££liAT 

[00283 #ttttB10 5£:l/CfcL Cu. Cufcl 
-2 0at%m J ge3Ag£&Ut$m. 

o at%mm<7>Re^mabtimm. cu-au^ 

£fflU£.Ii:#*C££. BU?ti2-4nm#ig£l,^. 
[0029] ^2MRxyAyxl 1 0 6 1 C 
o, NiFeCo, FeCol, XtiCoFeB, Co 
ZrMo, CoZrNb, CoZr, CoZrTa, C 
oHf , CoTa, CoTaHf, CoNbHf , Co 
ZrNb, CoHf Pd, CoTaZrNb, CoZr 

mon i^xnT^yrxmmim^m^hzt^ 

[0 0 3 0] 7'JHWtlBl 0 7fcLTtt* Ni Fe, 
NiFeCo, CoZrNb, CoZrMo. FeCo 
B. *y?Xh. FeCof^m a 

nme»fffl*LV\ 7>J-&ttJ110 7#NiFe, 
NiFeCo, F e C o L*I*m?)i&££ 
ti, T*Wl0 1$rTa, Hf , Zr, W^fcrtSClfc 

c j: o , 7 »jhb«ji i o imimm 1 o sotu 

[003 11ffiSJil08tLTtt, A 1 , Si, T 
a , T i ^OP-roKflSftXttSflSHl. C u , 

Au, Ag, Ta, Hf. Zr. Ir. Si, Pt. T 
i , C r , A 1 . Cfrb&hjrfr-T. X\±%Kt><m 

[00323 
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[00333 tttfcfc. EB^ttaS^^ UFeM 

ffLfc. i<0t§. 3SStt«^S8tLT(iNiZn7 

Rftftfc, m«10fcLTtiTa/Au/Ta£. OK 
ffeli/114i:LTIiNiZn7x7'f h, MnZn7x 
?4 K XtiMgZn7x^>f h<93gS£, 2HBttf& 
Ml It LZiiT)m~£. 3-?5fcLT*iTa/ 
NiFe»««^*aiBfiaft9ttT«4Si02 £ 
10 Eg&frl 2C(iCoC rPt/N i Fe(7)2 

IfcLTtiTa (5nm) /NiFe (6nm) 
/Cu (2. 5nm)/Co9oFeio (3nm)/Fe 
Mn (10nm)/Ta (2nm) £PRXni££*)2 

xijuma*$3idinxi/cJB»fc. ^ag&Kjg-rs 

iotCoCrPttMoT^SUSJIU. 
[0 0 34 3 -c7)A..yK5r03c7)J:^^iB^S*-i« 

20 m. 3ft*&*h7 7?IBttl. OjumfcL*:. 

«Bttl(i2. 5kOeT2>&.3mv-?%£&txmi 

^7h'^80lC 5 0 00e694iTS^ii^£fTo 
5 0 0^^t«X7-P- Mit<mL 

[003 5 3 flbRffi£QM%72: LTN i Mn| 
* eyA>7*Jfflv^ S 1 <?>9 4 7V>3 -7 Wk=t £i£ 
ffUfc..i^)t&. 3$E5ttttg£82:LTtiNiZn7 
x5>f h£ . f8l:Mt&»«l^9fc UTtiS i 
30 IftflSft^, WSlOfcLTiiTa/Au/Ta*, «tt 
lfeta^l4i:LTIiNiZn7x^>f K MnZn7x 
=yA hXliMgZn7x7>f h*93S8£, ^NSttiffe^ 
JS1 lfcLTtiT/PS-*-£. 3-?5fcLTttTa/N 
iFcflWBK*, «*HW*9fcLTttSiOi £18 
Vvfc. IS&J&ttl 2£tiCoCr Pt/Ni Fe^2Jg 

3»ltLTttTa (5nm)/NiFe <6nm)/ 
Cu (2. 5nm)/Co9oFeio (3nm)/NiM 
n (30nm) /Ta (2nm) £PRIgfcJ:D2X 

40 l^m^^^tctraxtTfflv^. z<ommiz&*&£ 

[0 0 36 3 £^vF£H3^Jtd$t»S*fc-{« 

aj^^^t^^^^Nrtt^S8tc^r. ^ii 
i^^-y b'5:8 0lC. 5 0 0 O e a*?miflK&4T o 
fc** 1 5 0 0&fm&T<DfflVx.7-U-M*±<$£{tl 

50 
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[0037] Ktz®mBffi&m?t LT N i 03Ut 

WlOfcLTttTa/Au/Tafc. &&&& 
114tUliNiZn7x7^, MnZn7x7^f 

1 It LTiiT^ 3-?5fcLT(iTa/Ni 

E^*SE^12fc:liCoCrPt/NiFe^2®^ 10 

^lttTtiNiO (50nm)/Co9oFeio{3n 
m)/Cu (2. 5nm)/NiFe (3nm)/Ta 
(2nm) 5rPRXStcJ;02xi/zm^^$t:Sitr 

LTfflV^. £c7)ag&£g-r&iaeCoCrPt£M 

[00381 ^^vK£@3eoJ;3&ieii&£-ttS 

SH3-U:. ^cofc^, S#S^h7 y^«S<il. 5// 
nu mh&frYvvlrm&l* OumtLt:. «E«c^){fe 20 

ai^^fi^Lfc^^^ttS:@9^-r. 

£#1 5 0 O^ir^TX^-^- Mi£<$ff:L 

[0039]&K. ffiTvfita^^i: ITFeMnI 

NiZn7i5^f^ 4 »£$J^6?|£ffi1&ettfr9*: 
LTttSiKfeiftfc. lffilOi:LtliTa/Au/T 30 
a£. fiBE1Bai^l4ttTtiNi Zn7x^ K M 
nZn7i7^, XliMgZn7x^>f htf)3@& 

LTliTa/NiFeBHM*, ffittffiM9i:LT 
tiSiOi ifflv^. g&&ttl2£iiCoCrPt/ 

n i f e<7)2m®ft*. mmmiM#?A*m» 

fz. mSftmSmmTltlXteTa. (5nm)/Ni 
Fe (6nm)/Cu (2. 5nm)/Co9oFe 
10 ( 3 nm) /FeMn ( 1 0 nm) /Ta ( 2 nm) 
£ P RXfifclJ; i)2xl/xm^$ £Jnl LTffl V * 40 
fc. C^JgSP^-r^ctdtCoCrPtfcMoTmfii 

[0 04 0] iOA k1 rFSH3»j:3=fl:»?l4HSW 

m. M^&*h5-y?(lUl. «*^>ft 
0tb(22. 5kOeT&&. lSiiV-?£££;tTf?£ 
ai^S:SS^tfc^^^tt5:@10fc:^t. ifc, ^ 
il^^-y KSr8 0-C, 5 0 0Oe£0#-C^2$®£fT 
-ofc*«15 0 0^flSI*"CflaBI'Cx5-^-h«4^<3Sft 50 
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[0041] ^ta^fiim^^ i: LTN i M n&X 
e^\*;py$:fflV^Ta2i0^^rc077-y^X^ 

TliS iftftft*. «il Oi: LTIiTa/Au/Ta 
attt»S^14t LTtiNi Zn7x^>f K Mn 
Zn7x7^, XtiMgZn;7x7>f h<93@^£\ 
MHHfittBllfcLTttTA'S-*-*. 3-7 5tLX 
l4Ta/NiFe«H». 2Hat£l&gfc9 LTtiS 
iOi SfflUfc. ia^^l2tCiiCoCrPt/Ni 

^flS&mSlF lfcLTiiTa (5nm)/NiFe 
(6nm)/Cu (2. 5nm) /CosoFeio (3n 
m)/NiMn (30nm)/Ta (2nm) JPRI 
g^J;02Xl J LtmO^^fc:JniL-Cfflt^. ^£7)38 

« t«r & J: a t c o c r p 1 1 m o rmmm £ t 

[0042] ;co^ y K£03^£d&f2£il?£HfcS 

m. i»a*h5if^«il. O/xmfcLfc. &fccO& 
JK7J(i2. 5kOetfc&. le»V-^^$:^T||^ 

ti^ey^vVZsox:, 5 0 0Oev>tyxmmm*fr 
ofe^i 5oo^fa^r^iSTxv-wMi^<^t 

[0043] mzm\&mmm"?t lxn i oixe 
yrt)V7±m^xm20>9 470)7? v ? aim vwm 

?£tS#L*:. -cDfc£. 3£&ttflc£&8fc LTiiN i 
Zn7x7>(^ flt(Z»ti»-«l»l«e»ffc9 2:tT 
liSiSffcHj*:. IgffilOfcbTttTa/Au/Ta 

«tt^S^14i:LT»iNiZn7x^^h. Mn 
Zn7x7>fh, XtiMgZn7x^>f hi03SSI^, 
ffittfcMl lfcLtlir/PStJ, 3-?5i:LT 
!4Ta/NiFe«IB». immm¥9 t LTliS 
iOi £jflVi&. S8&fM2fc(iCoCrPt/Ni 
Fe052SjSt**. **WB«fctt#?X£JflVVfc. a 
Sfflaaft»3»lfcL-CttNiO <50nm)/Co9o 
Feu(3nm)/Cu (2. 5nm)/NiFe (3 
nm)/Ta(2nm) £ P RlgtC X *) 2 X 1 um<0 

izZZZMXtxm^t:. J: ? cc o 

CrPttMoT^M^SStTt, 
[0 044] i^-y K*H3«)JtdM2»ltt-f« 

m. K*&*l*5v?filJl. OjwmtU. «£f*cc7)m 

ai^^a^Lfc^co^Ftt^@i2t^rr. ^ 

il^^-y K£80X:, 5 0 0 O e (r>*X'm*m88L£ft 
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[0 04 53 &(C*3^tJ:£^K^D^£Btt 
[0 04 6]lit«>t:, immtLT, tiyxmi/K 

iM(50nm) /CogoFeio (3nm)/Cu 
(2. 5nm)/Co9oFeio ( 1 nm) /NiaoFe 

20 (5nm) fcV^fll^ra^n^^^t^. 

fmH.-?7*huyxrtv?gmtz£*) . 5 0 0OeO 

1 . 7 5 juQ cm 

[0 04 7] ^^Sfe/NiK^1*) (50n 

m)/Co9oFeij (3nm)/Cu (2. 5nm)/ 
S^IKtt^ (6nm) fc^3filfiET@^ffifi®t«^^ 

hO>-^n^^gat:J:0. 5 0 0Oe£08JMt#+'C 
fro*. ^i0«m^5!^^fi£J^#CT^^fc: 

[00483 ftttf^XSK/NilKMIj (50nm) 
/CoaoFeio (1- 5 nm ) /C 074 Z re Mo 
20 (1. 5nm)/Cu (2. 5 nm) /C 074 Z re 

M020 (6nm> t^ott&TmsmmmmzfttfLL 
t:. fsm^r^hayx^vfrnnkx*). 5000 

^)l!Mttim!ralS«^C6 5xt^cmr$>0, itSCt 

[0 04 93 <>:t:^9^W/NiKfk» (50nm) 
/Co9oFeio ( 1 . 5 nm) /C074 Zr6 Mo 
20 ( 1 - 5nm) /Cu < 2. 5nm) /C074Z re 
M020 (3nm) /NiBoFeiofcV^mtBSlfilS 

<J:D. 5 0 00eO$^#*Wo*:. zvmmvi 

mmzmmftwmxmzmftzmiL. m-h 
hut:. z<Dm?<7>mmimm%%?4 5uacm 

TfcO. Jt&fi^ffcBtt2. 25^Qcmfc:^oJt. 
[0 0 5 03 acfcXr^XM/Nilftft* (50nm) 
/CogoFeto (3. 0nm)/Cu (2. 5nm)/ 
Co9iZr3 Nb5 (3nm)/Ru (0. 4nm)/ 
Co 92 Zr 3 Nb 5 <3nm) fct)3ffij£tmU£&ft 
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0. 5 0 00e<DI«B#*T?To*:. COHt^^ 
fcfcffiWtfcfci*, 4. 8Xfc»3&£i£fta^& 

tls^tfcKIWfiJfft*^. ^iitiCo92Zr 
3 Nb5 (3nm)/Ru (0. 4nm)/Co9iZr 
3 Nbs (3nm) g&C7>2OC0C 092 Z r 3 Nbs Mtf 

[0051 3 i gftfcfc ( 5 0 n m ) 

/Co9oFeio (2nm)/Ru (0. 4nm)/Co 
soFeio (2nm)/Cu (2. 5nm)/CostZr 

3 zb 5 onm) t^omwLxmmm^^mim. 

20 4. 9%fcl^S^W#f#£>ft*r. ;<t> 

aww)»rii 1 p- mit/v-yft warned vt t 
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